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Abstract

Background Surgeons perform THA to address a variety

of conditions in younger patients, including osteoarthritis

(OA), osteonecrosis, inflammatory arthritis, and congenital

deformities. Younger patients aged 50 years or younger

have been characterized as active in the literature, but a

direct relationship between age and activity level has not

been well substantiated. Younger patients with OA may

engage in higher activity levels; however, associated

medical conditions in patients with other surgical indica-

tions may not support a generalization that age is a

surrogate for activity level. We recently evaluated these

issues in younger patients undergoing total knee

arthroplasty (TKA) and noted that the majority would not

be considered active. Given this observation, we consid-

ered whether younger patients undergoing THA are

characterized by high activity levels, which is relevant to

understanding the long-term risk of wear-related failures.

Questions/purposes (1) Do demographic features of

younger patients undergoing THA support high activity

expectations? (2) Do preoperative or postoperative func-

tional activity measures support projections that younger

patients are active after THA?

Methods We retrospectively compared demographic

characteristics and functional activity profiles (as deter-

mined by preoperative and postoperative UCLA activity

scores, Harris hip scores [HHS], and SF-12 and WOMAC

physical function subscores) of 704 patients who had

undergone THA and were aged younger than 50 years (822

hips) with those of 484 patients (516 hips) aged between 65

and 75 years, who had undergone THA, with a minimum

followup at 1 year after surgery (range, 12–160 months).

Results Compared with patients aged 65 to 75 years,

younger patients undergoing THA were more often men

(51%, 95% confidence interval [CI], 48.8%–53.2% versus

40%, 95% CI, 37.1%–42.9% women; p \ 0.01) or had

undergone surgery for osteonecrosis (29% versus 4%; 95%

CI, 2.8%–5.2%; p \ 0.001). Postoperative HHS, SF-12,

and WOMAC scores were not appreciably different

between the two patient groups. Compared with older

patients, younger patients with OA had higher preoperative

(5.0 ± 2.5 versus 3.9 ± 2.0, p \ 0.001) and postoperative

UCLA activity scores (6.8 ± 2.1 versus 5.3 ± 1.9,

p \ 0.001). Younger patients with diagnoses other than

OA had slightly higher mean postoperative UCLA activity

scores than older patients (6.0 ± 2.3 versus 5.3 ± 1.9;

p \ 0.001). Two hundred fifty-nine of 704 younger

patients undergoing THA (37%; 95% CI, 34.9%–39.1%)

returned to impact activity compared with 75 of 484 older

patients undergoing THA (15.5%; 95% CI, 13.3%–17.7%)

(p \ 0.001).

Conclusions Younger patients with OA are likely to

return to high levels of activity after surgery, which may
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impact long-term wear-related implant survivorship. High

activity levels are less common among younger patients

with diagnoses other than OA. Age is not the ideal surro-

gate for activity level in patients considering THA; instead,

specific activity-level measures should be used when dis-

cussing patient expectations pertaining to postoperative

activity levels after arthroplasty.

Level of Evidence Level III, therapeutic study. See

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

THA is performed for more than 200,000 patients a year in

the United States, including approximately 50,000 proce-

dures for patients aged younger than 55 years old who

represent the fastest growing subpopulation undergoing

THA [17]. Previously published studies focusing on THA

in younger aged patients have reported successful pain

relief, functional improvement, and implant survivorship

with a variety of implant designs and bearing surfaces [9,

10, 12, 15–17, 22, 23, 33]. Although revision rates for THA

have been reported more frequently among younger

patients undergoing THA, it is difficult to determine

whether the higher failure rate reflects demographic con-

siderations for this group or failures of older implant

systems or surgical techniques in this patient group [1, 8,

12, 24–26]. Among studies with well-performing contem-

porary cementless implants, wear of conventional

polyethylene has been identified as the major cause of

revision surgery or impending concern for younger patients

who have undergone THA [6, 15, 16, 32]. More recently,

Babovic and Trousdale [3] reported low wear rates of

crosslinked polyethylene among patients aged 50 years or

younger but longer followup is still needed to define lon-

gevity. Although a variety of diagnoses can result in an

indication for THA, patients B 50 years old have generally

been characterized as ‘‘active’’ [3, 5, 15, 16, 23, 33].

Wear-related failures after THA have been associated

with higher activity levels and previous characterization of

younger patients would suggest a higher risk for long-term,

wear-related failure because of their younger age at the time

of surgery [27]. However, the majority of studies reporting

on outcomes of THA in this patient cohort have not spe-

cifically defined their activity levels. Desalotta et al. [6]

reported high postoperative activity levels among younger

patients who have undergone THA from a telephone survey

of 62 patients, but this is a small case series that may not

accurately represent this cohort. We previously noted that

younger patients undergoing TKA are not uniformly active

[13]. Defining demographic characteristics of younger

patients undergoing THA and subgroup activity levels are

important for targeting implant surveillance as resources for

patient followup may become constrained by projected

increases in primary and revision THA volume.

Therefore, we assessed the demographic characteristics

and activity level profiles (as determined by UCLA activity

score, functional subscores of SF-12 and WOMAC

instruments, and Harris hip score [HHS]) before and after

THA in younger patients (aged B 50 years) and older

patients (aged 65–75 years) who underwent THA at a

large, urban teaching hospital. The comparison older group

age represents the majority of age-defined patients treated

with THA [14, 17, 19]. The purposes of our study were to

assess (1) whether demographic features of younger

patients support high activity expectations after THA; and

(2) whether preoperative or postoperative functional

activity measures support characterizations of younger

patients undergoing THA as active.

Patients and Methods

After obtaining institutional review board approval, we

retrospectively assessed institutional joint repository data

for all patients who had THA performed between January

2000 and December 2009 and had returned for followup at

a minimum of 12 months after their THA. Our review

identified 704 patients aged 50 years or younger (822

THAs) with a mean followup of 52 months (range, 12–

136 months) and 484 patients between the ages of 65 and

75 years (516 THAs) with a mean followup of 35 months

(range, 12–156 months). The older patient age range had

previously been used in a parallel study assessing younger

TKA patient activity [13]. Patients who had undergone

revision surgery during the study interval were excluded

from assessment. During the observation period, 1259

THAs had been performed for 1089 patients B 50 years of

age and 980 THAs had been accomplished for 882 patients

who were between 65 and 75 years at the time of their

surgery. Therefore, the study population represented 65%

of younger patients undergoing THA and 55% of older

patients undergoing THA who had the procedure accom-

plished during the study period. The 10% difference in

patient followup between groups was statistically signifi-

cant (p \ 0.001) but consistent with previously published

followup data from our institution [4]. The greater pro-

portion of younger patients in our institution compared

with a registry reporting reflects practices that engaged

patients for both hip preservation and hip resurfacing

procedures during the intervals of study. Surgeons at our

institution independently select indications for THA, but

generally, indications include the presence of pain,

advanced radiographic disease, and failure of appropriate

nonoperative treatment measures. Before 2010, patients at
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our institution were not excluded from surgical interven-

tion on the basis of body mass index (BMI), glycated

hemoglobin level, or other potentially modifiable parame-

ters. All reconstructions were accomplished using a

cementless acetabular component placed with manual tar-

geting methods and augmented with screw fixation. A

cemented stem was used in 201 of 516 hips (39%) in the

older patient group and in seven of 822 hips (0.7%) in the

younger THA patient group (p \ 0.001).

Demographic information, including age, sex, BMI, and

surgical diagnosis, was obtained from our institutional data

repository. Patient BMI was categorized using the World

Health Organization classification for obesity: underweight

(\ 18.5 kg/m2), normal weight (18.5–25.0 kg/m2), over-

weight (25.1–30.0 kg/m2), Class I obesity (30.1–35.0 kg/m2),

Class II obesity (35.1–40.0 kg/m2), and Class III obesity

([ 40 kg/m2) [34]. Preoperative activity level was deter-

mined from patient self-assessment surveys, which

included the UCLA activity scale [2]. Functional measures

were extracted from the physical function subscore com-

ponents of WOMAC and SF-12 instruments and from the

HHS. All preoperative assessments were obtained within

6 months before the patient undergoing THA. Postopera-

tive UCLA activity scores, SF-12, WOMAC, and HHS

were obtained at elective followup evaluations, which

occurred at a minimum of 12 months after the surgical

procedure (range, 12–156 months). When multiple fol-

lowup encounters were identified for an individual patient,

the latest available followup was selected. To create a

categoric distribution of activity, the UCLA activity scale

was subclassified into different levels: sedentary (1–2),

mildly active (3–4), moderately active (5–7), and highly

active (8–10). Patients in both younger and older THA age

groups were stratified by sex and diagnosis to assess their

activity levels before and after surgery. Statistical analysis

was accomplished using a two-tailed t-test for continuous

variables (age, BMI, UCLA score, SF-12 mental health and

physical function subscores, WOMAC physical function

subscore, and HHS) and a two-tailed Fisher’s exact test for

categorical variables (sex, surgical diagnosis, UCLA

activity category, BMI category).

Results

Comparing Demographics Between Younger and Older

Patients

Osteonecrosis was more common in the younger popula-

tion and osteoarthritis (OA) represented a larger proportion

of the older patient population in this study (Table 1). The

predominant indications for THA for patients B 50 years

old (822 hips) were OA 517 hips (63%; 95% confidence

interval [CI], 61%–65%) and osteonecrosis 242 hips (31%;

95% CI, 29.2%–32.8%). Posttraumatic arthritis in 25 hips

(3%) and inflammatory arthropathy in 14 hips (2%) com-

prised other discrete minority groups. Among patients with

OA as their indication for surgery, 180 hips (22%; 95% CI,

20.3%–23.7%) had identifiable acetabular dysplasia, 41

hips (5%; 95% CI, 4.1%–5.9%) had Perthes deformity of

the femoral head, and 33 hips (4%; 95% CI, 3.2%–4.8%)

had a prior slipped capital femoral epiphysis. Among

patients between the ages of 65 and 75 years (516 hips), the

primary indication for THA was OA in 466 hips (90%;

95% CI, 88.4%–91.6%). Osteonecrosis was less common

than in younger patients and present in 21 hips (4%; 95%

CI, 2.8%–5.2%) (p \ 0.001). Posttraumatic arthritis

affected 11 hips (2%) and inflammatory arthritis affected

four hips (1%). Women were slightly older than men in the

older THA patient group (69.6 ± 3.1 years versus men,

69.1 ± 3.0 years; p = 0.04), whereas men were older than

women in the younger THA patient group

(40.2 ± 9.3 years versus 37.7 ± 10.6 years; p \ 0.001).

BMI was not different between younger and older patients

(29.1 ± 6.8 versus 29.0 ± 5.6 kg/m2; p = 0.62) and was

higher comparing younger and older men who underwent

THA (29.8 ± 6.2 versus 28.8 ± 4.5 kg/m2; p = 0.05).

Although a similar proportion of patients were obese

Table 1. Demographic comparisons of younger (B 50 years) and older (65–75 years) patients undergoing THA

Patient group Age

(years)

Sex

(female:male)

Race Diagnosis Side

(left:right)

BMI

(kg/m2)*
Preoperative

HHS*

Older patients with greater

than 12 months

followup (n = 516)

69.4 308:208;

female,

59.7%;

male, 40.3%

White, 84.9%;

black, 14.5%;

Asian/Hispanic,

0.6%

OA, 90.3%; AVN,

4.1%; PT, 2.1%; RA,

1.4%; other, 2.1%

236:280; left,

45.7%;

right,

54.3%

29.0 ± 5.5 41.9 ± 14.6

(range,

4.7–90.7)

Younger patients with

greater than 12 months

followup (n = 822)

39.0 402:420;

female,

48.9%;

male, 51.1%

White, 83.1%;

black, 15.6%;

Asian/Hispanic,

1.3%

OA, 62.9%; AVN,

29.4%; PT, 3.0%;

RA, 1.7%; other,

3.0%

404:418; left,

49.2%;

right,

50.8%

29.1 ± 6.8 42.6 ± 14.4

(range,

10.7–95.4)

* Values are mean ± SD; BMI = body mass index; HHS = Harris hip score; OA = osteoarthritis; AVN = avascular necrosis; PT = post-

traumatic arthritis; RA = rheumatoid arthritis.
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(BMI [ 30 kg/m2) in both younger and older THA groups

(40.6%, 95% CI, 38.4%–42.8% versus 42.3%, 95% CI,

39.3%–45.3%; p = 0.59), more younger patients under-

going THA had either Class II or III obesity (17%, 95% CI,

15.3%–18.7% versus 11%, 95% CI, 9.1%–12.9%;

p = 0.003). During our study period, bilateral THA was

performed twice as often in the younger THA patient group

(14%, 95% CI, 12.5%–15.5% versus 6%, 95% CI, 4.4%–

7.6%; p \ 0.001).

Preoperative Activity Level and Function

Younger patients who underwent THA had modestly

higher mean preoperative UCLA activity scores than older

patients (4.5 ± 2.4 versus 3.8 ± 2.0, p \ 0.001). Higher

preoperative UCLA scores were also noted for younger

male patients (4.7 ± 2.6 versus 3.9 ± 2.3; p \ 0.001) and

younger female patients (4.2 ± 2.1 versus 3.8 ± 1.7;

p = 0.01). All preoperative activity scores were also

greater for men than women patients (Table 2). Mean

preoperative HHS was modestly higher in younger male

than younger female patients (50.2 ± 14.2 versus

43.7 ± 15.1; p = 0.01). Younger male patients with a

diagnosis of OA had higher mean preoperative UCLA

activity scores (5.4 ± 2.6 versus 4.0 ± 2.2; p \ 0.001),

HHS (53.2 ± 12.5 versus 47.7 ± 14.1; p \ 0.01), and

WOMAC physical function scores (47.1 ± 18.2 versus

43.7 ± 18.7; p = 0.05) than younger men who underwent

THA with a diagnosis other than OA. Younger female

patients had a higher preoperative UCLA activity score

than older female patients (4.2 ± 2.1 versus 3.8 ± 1.7;

p = 0.01). Younger female patients with OA had higher

SF-12 mental function scores than younger female patients

with other diagnoses (31.2 ± 9.1 versus 28.6 ± 9.4;

p = 0.05). The proportion of younger patients who were

moderately or highly active was greater than older patients

before surgery (34%, 95% CI, 32%–36% versus 23%, 95%

CI, 20.5%–25.5%; p = 0.001) (Fig. 1). Younger patients

with a diagnosis other than OA were less likely to be at

least moderately active before surgery than younger

patients with OA (23%, 95% CI, 17.7%–27.3% versus

41%, 95% CI, 34.7%–47.3%; p \ 0.001), but they were

proportionally similar to older patients with OA (23%, 95%

CI, 17.7%–27.3% versus 24%, 95% CI, 21.5%–26.5%;

p = 0.79) (Fig. 2).

Postoperative Activity Level and Function: Younger

Patients Compared With Older Patients

Mean postoperative UCLA activity scores (6.4 ± 2.2 ver-

sus 5.3 ± 1.9; p \ 0.001) and SF-12 physical function

scores (44.9 ± 12.4 versus 42.4 ± 11.4; p \ 0.001) were

higher in younger patients than older patients who under-

went THA, but HHS was lower in younger patients

(83.1 ± 18.0 versus 86.8 ± 18.4; p \ 0.001). The lower

HHSs were present in both younger female patients

Table 2. Comparison of younger (\ 50 years) and older (65–75 years) patients by sex

Age/sex category Body mass

index (kg/m2)

Preoperative UCLA

activity score

Preoperative SF-12

physical function score

Preoperative

Harris hip score

Preoperative WOMAC

physical function score

All younger patients 29.1 ± 6.8 4.5 ± 2.4 31.4 ± 9.4 42.6 ± 14.4 44.8 ± 19.7

All older patients 29.0 ± 5.5 3.8 ± 2.0 30.6 ± 8.9 41.9 ± 14.6 44.4 ± 18.5

All males 29.5 ± 5.7 4.7 ± 2.5 31.9 ± 9.3 45.0 ± 14.5 46.5 ± 19.0

All females 28.7 ± 6.8 3.8 ± 1.9 30.4 ± 9.1 42.7 ± 14.3 43.1 ± 19.3

Younger females 28.4 ± 7.4 4.2 ± 2.1 30.4 ± 9.4 45.9 ± 14.5 43.5 ± 20.4

Older females 29.1 ± 6.1 3.8 ± 1.7 30.4 ± 8.7 39.7 ± 14.1 42.3 ± 18.0

Younger males 29.8 ± 6.2 4.7 ± 2.6 32.2 ± 9.3 50.2 ± 14.2 46.0 ± 19.0

Older males 28.8 ± 4.5 3.9 ± 2.3 30.9 ± 9.3 43.7 ± 15.1 47.6 ± 19.1

p values

All younger versus all

older patients

0.62 \0.001 0.27 0.42 0.8

All males versus all females 0.03 \0.001 0.02 \0.001 \0.01

Younger versus older females 0.21 0.01 0.98 0.27 0.46

Younger versus older males 0.03 \0.001 0.22 0.52 0.43

Younger females versus

younger males

0.51 \0.001 0.19 0.01 0.12

Older females versus older males 0.86 0.90 0.72 0.28 0.86

Values are mean ± SD.
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(82.1 ± 18.0 versus 85.3 ± 15.2; p = 0.02) and younger

male patients (84.0 ± 18.0 versus 88.9 ± 13.1; p \ 0.001)

(Table 3). Patient sex was associated with postoperative

scores with male patients of all ages having higher mean

postoperative UCLA activity scores (6.3 ± 2.3 versus

5.5 ± 2.0; p \ 0.001), SF-12 physical function scores

(45.3 ± 11.9 versus 45.3 ± 11.9; p \ 0.001), HHS

(85.6 ± 16.7 versus 83.4 ± 17.0; p \ 0.001), and WO-

MAC physical function scores (82.6 ± 21.2 versus

78.7 ± 23.3; p = 0.001) compared with female patients.

Younger male patients with OA were more active than

younger patients with other diagnoses with higher mean

UCLA activity score (6.5 ± 2.1 versus 5.6 ± 2.3,

p \ 0.001), SF-12 physical function subscore (45.3 ± 11.0

versus 43.0 ± 13.0; p \ 0.01), HHS (85.6 ± 8.7 versus

83.4 ± 9.4; p = 0.03), and WOMAC physical function

(82.6 ± 19.8 versus 78.7 ± 23.3; p = 0.001). Mean HHS

was higher in older male patients with OA than younger

male patients with OA (88.9 ± 13.1 versus 84.0 ± 18.0;

p \ 0.001). Younger patients with a diagnosis other than

21%

45%

20%

14%

Younger Patient Preoperative UCLA 
Activity Score

Sedentary

Mildly Active

Moderately  Active

Highly Active

26%

51%

16%

7%

Older Patient Preoperative 
UCLA Activity Score

Sedentary

Mildly Active

Moderately Active

Highly Active

A B

Fig. 1A–B Figures depict the categorical distributions of preoperative UCLA activity scores for (A) younger patients and (B) older patients

undergoing THA.

14%

45%

23%

17%

Younger Patient With OA 
Preoperative UCLA Activity Score

Sedentary

Mildly Active

Moderately  Active

Highly Active

32%

45%

15%

8%

Younger Patients With Other 
Diagnoses 

Preoperative UCLA Activity  
Score 

Sedentary

Mildly Active

Moderately Active

Highly Active

A B

28%

49%

16%

8%

Older Patient With OA 
Preoperative UCLA Activity Score

Sedentary

Mildly Active

Moderately Active

Highly Active

C

Fig. 2A–C Figures depict the categorical distributions of preoperative UCLA activity scores for (A) younger patients undergoing THA with

osteoarthritis (OA), (B) younger patients undergoing THA with other diagnoses, and (C) older patients undergoing THA with a diagnosis of OA.
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OA had higher mean postoperative activity UCLA score

compared with older patients with OA (6.0 ± 2.1 versus

5.4 ± 1.9; p \ 0.001), similar values for SF-12 physical

function (45.3 ± 11.0 versus 44.7 ± 11.3; p = 0.01), and

WOMAC physical function subscore (82.6 ± 19.8 versus

84.0 ± 18.6; p = 0.59). Compared with older female

patients, younger female patients had higher postoperative

UCLA activity scores (6.0 ± 2.0 versus 5.0 ± 1.8;

p \ 0.001) and SF-12 physical function subscore

(44.0 ± 12.6 versus 41.2 ± 11.2; p \ 0.01) but a lower

HHS (82.1 ± 18.0 versus 85.3 ± 15.2; p = 0.02). Com-

pared with younger female patients with other diagnoses,

younger female patients with OA had higher postoperative

SF-12 physical function subscores (45.5 ± 12.2 versus

40.7 ± 12.0; p = 0.05) and there were trends toward

higher UCLA activity (6.2 ± 1.9 versus 5.5 ± 2.2;

p = 0.07) and SF-12 mental health (52.3 ± 10.2 versus

48.0 ± 9.6; p = 0.06). A categorical increase in BMI was

associated with decreasing postoperative UCLA activity

scores in women patients, but no such association was seen

among male patients. Female patients with a BMI less than

30 kg/m2 had a higher mean postoperative UCLA activity

score than female patients with a BMI greater than 35 kg/m2

(5.8 ± 2 versus 4.7 ± 1.8; p \ 0.001). In contrast, mean

postoperative UCLA activity scores in male patients with a

BMI less than 30 kg/m2 did not differ from mean UCLA

activity scores for men with a BMI greater than 35 kg/m2

(6.5 ± 2.2 versus 6.2 ± 2.4; p = 0.42).

After THA, a similar proportion of patients in both the

younger (598 of 704 patients [85%]; 95% CI, 83.5%–

86.5%) and older age groups (411 of 484 patients [85%];

95% CI, 82.9%–87.9%) experienced an increase in their

activity level using the UCLA score. However, younger

patients were categorically more likely than older patients

to return to impact activities (37%, 95% CI, 34.9%–39.1%

versus 15.5%, 95% CI, 13.3%–17.7%; p \ 0.001) and

younger patients with OA were more likely to return to at

least moderate activity than older patients with OA (81%,

95% CI, 79.4%–82.6% versus 61%, 95% CI, 58.4%–

63.6%; p \ 0.001) (Fig. 3).

Discussion

The use of THA has increased substantially over the past

two decades, particularly among younger patients [17].

Considerations regarding implant selection, surgical tech-

nique, and perioperative patient management are uniquely

relevant for younger patients because their life expectancy

may exceed the durability of contemporary prosthetic

implants. Although several studies have reported

improvement in clinical and function scores in younger

patients, concerns remain regarding the longevity of bear-

ing surfaces under high demand among the most active

younger patients [6, 15, 16, 33]. There have been few

studies that directly assessed both pre- and postoperative

patient activity in patients B 50 years of age [6, 29, 32].

We recently evaluated these issues in younger patients

undergoing TKA B 55 years and noted that the majority

did not have demographic features that supported an

expectation for high activity levels. Furthermore, the pro-

portion of patients engaging in high levels of activity after

Table 3. Comparison of postoperative scores for younger (B 50 years) and older (65–75 years) patients

Age/sex category Followup

(months)

Postoperative

UCLA activity

score

Postoperative SF-12

physical function

score

Postoperative

Harris hip score

Postoperative WOMAC

physical function score

All younger patients 53.3 ± 38.5 6.4 ± 2.2 44.9 ± 12.4 83.1 ± 18.0 81.3 ± 22.7

All older patients 35.9 ± 28.4 5.3 ± 1.9 42.4 ± 11.4 86.8 ± 18.4 79.1 ± 21.9

All males 46.1 ± 36.3 6.3 ± 2.3 45.3 ± 11.9 85.6 ± 16.7 82.6 ± 21.2

All females 46.2 ± 35.7 5.5 ± 2.0 43.0 ± 11.7 83.4 ± 17.0 78.7 ± 23.3

Younger females 52.7 ± 38.7 6.0 ± 2.0 44.0 ± 12.6 82.1 ± 18.0 79.8 ± 23.3

Older females 35.5 ± 28.6 5.0 ± 1.8 41.2 ± 11.2 85.3 ± 15.2 76.8 ± 10.0

Younger males 52.3 ± 38.4 6.7 ± 2.3 45.8 ± 12.1 84.0 ± 18.0 82.6 ± 22.1

Older males 34.5 ± 28.1 5.9 ± 2.0 44.1 ± 11.4 88.9 ± 13.1 82.7 ± 19.0

Younger versus older patients \0.001 \0.001 \0.001 \0.001 0.11

All males versus all females 0.66 \0.001 \0.01 0.03 0.001

Younger versus older females \0.001 \0.001 \0.01 0.02 0.10

Younger versus older males \0.001 \0.001 0.14 \0.001 0.95

Younger females versus

younger males

0.65 \0.001 0.05 0.11 0.08

Older females-older males 0.78 \0.001 0.01 \0.01 \0.01

Values are mean ± SD.
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TKA was not substantially different than older patients

who were 65 to 75 years of age [11]. It is important to

consider patients undergoing THA separately because their

demographic features and activity levels have not been

previously characterized. Understanding this younger THA

patient group is important to define patients at the greatest

risk of wear-related implant failure and to target surveil-

lance under anticipated resource constraints for conducting

routine joint arthroplasty assessment. We therefore sought

to compare (1) demographic characteristics and (2) activity

level profiles (as determined by UCLA score, SF-12 and

WOMAC physical function subscores, and HHSs) before

and after THA in younger (aged younger than 50 years)

and older (aged 65–75 years) patients treated at a large,

urban teaching hospital. In this study, we found that THA

is a successful procedure, resulting in increased functional

activity as defined by the UCLA activity score for 85% of

patients in both the younger and older THA groups.

Younger patients undergoing THA with OA had the

highest postoperative activity levels and higher functional

outcome scores than older patients undergoing THA. Most

younger patients undergoing THA (81%) returned to at

least moderate activity, and a substantial proportion (37%)

returned to impact activity or recreational sports. In our

previous TKA study, we had noted only 57% of younger

patients undergoing TKA reporting an increase in UCLA

activity score, 44% returning to at least moderate activity,

and only 10% returning to impact activity or recreational

sports [13]. The observations of this study support that

many younger patients undergoing THA perform at com-

paratively higher activity levels with the potential for this

to impact wear-related implant longevity.

There are several notable limitations of our study. We

did not specifically address the severity of concurrent

musculoskeletal disease processes that may have impacted

activity levels in either age group. We would generally

anticipate a higher prevalence of systemic disease among

both older patients in general and younger patients with a

diagnosis of osteonecrosis or inflammatory arthritis; how-

ever, we did not consider such aspects and this could have

influenced our study findings. The proportion of patients

with bilateral THA was higher among younger patients

during the study interval but we were not able to assess for

the presence of prior contralateral joint reconstruction

among patients or the presence of other musculoskeletal

disease processes that may have influenced either preop-

erative or postoperative activity scores. Use of scores

available at the latest followup appointment potentially

could reduce functional activity measures and create lower

estimates of patient activity. Such differences would be

2%

17%

40%

41%

Younger Patient With OA 
Postoperative UCLA Activity 

Score

Sedentary

Mildly Active

Moderately  Active

Highly Active

5%

30%

35%

30%

Younger Patient With Other 
Diagnoses Postoperative UCLA 

Activity Score

Sedentary

Mildly Active

Moderately Active

Highly Active

A B

7%

32%

46%

16%

Older Patient With OA 
Postoperative UCLA Activity Score

Sedentary
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Moderately  Active
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C

Fig. 3A–C Figures depict the categorical distributions of postoperative UCLA activity scores for (A) younger patients with OA, (B) younger

patients with other diagnoses, and (C) older patients with a diagnosis of OA undergoing THAs.
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expected to be most substantial among older patients who

were 30 years older on average than younger patients

undergoing THA at the time of surgery. The minimum

interval of followup was also shorter than ideal for

assessing potential effects related to a minority of implants

that might be failing; however, because the purpose of our

study was to address functional activity levels rather than

implant survivorship, the 12-month minimum followup

interval was accepted as an adequate time period for

patient functional activity to recover to a predisease or

presurgical baseline. The demographic characteristics of

patients in this study reflect a tertiary hospital practice that

has included hip preservation surgery, which may explain

the higher proportion of younger patients undergoing THA

noted in this study compared with national registry-based

studies [14, 18, 19]. The demographic characteristics are

also representative of a US patient population, so activity

considerations may not be generalized to other cultures.

Our study used UCLA activity level and postoperative

functional subscores as a measure of patient activity

instead of direct measurement with a pedometer or step-

ankle-monitor (SAM) device reported in other studies [27,

29, 30, 32, 35]. However, pedometer data were used to

validate the UCLA activity scale for postoperative THA

patient assessment that was used in this study [35]. Silva

et al. [30] reported higher accuracy of a SAM compared

with a pedometer, an average of two million cycles per

year for patients undergoing THA, and 63% higher activity

in patients \ 60 years old, but made these observations

using only five of 33 patients (15%) \ 60 years old. Two

studies have specifically documented pedometer for

patients undergoing THA B50 years, but the information is

difficult to interpret because only mean pedometer and

ranges of activity levels were reported [29, 32]. Takenaga

et al. [32] noted a broad range of pedometer measured

activity (77,000–3.26 million cycles/year) in 50 patients

(58 hips) and Sechriest et al. [29] also noted a broad range

of activity (0.3–2.7 million cycles/year) among 34 patients

undergoing THA (41 hips). Although improvements in

mean postoperative functional scores were statistically

significant as a result of the large number of patients

included in this study, these differences are generally

smaller than the minimum clinically important differences

(MCIDs) that have been reported for THA. Smith et al.

[31] reported an MCID range for HHS between 7 and 9

points and an MCID for WOMAC physical function sub-

score as 12% of baseline score or 6% of maximum score

(5–6 points). Furthermore, although activity levels may be

helpful in defining patients at risk, it is important to note

that the majority of failures after THA may not be related

to wear. Studies reporting from national registries have

identified component loosening, infection, and dislocation

as the most common reasons for surgical revision [11, 14].

Melvin et al. [21] reported that 24% of patients underwent

surgical revision within 5 years of the index procedure

with the most common reasons for revision including

aseptic loosening of components, infection, and disloca-

tion. However, early failures are expected to present

symptomatically within the first few years after THA and

should not influence considerations of targeted surveillance

for wear-related failures among the most active younger

patients undergoing THA.

The younger THA cohort in our study included a large

number of patients with osteonecrosis, similar to the pro-

portion reported by Crowther and Lachiewicz [5]. The

younger patients were also more often men, and higher

activity levels were noted specifically among male patients

with OA. Schmalzried et al. [27] previously associated a

higher incidence of polyethylene wear with male patients

and increased activity levels among a small cohort of 24

patients. Crowther and Lachiewicz [5] associated increased

conventional polyethylene wear rates and periprosthetic

osteolysis with higher postoperative HHS in younger

patients. Because average HHS was higher in older male and

female patients than younger patients in our study—the

opposite of other functional activity measures that were

higher in younger patients—our results suggest that other

measures of functional activity may be more appropriate to

measure and report than the HHS when attempting to cor-

relate bearing surface wear with patient activity.

Before surgical intervention, younger patients undergo-

ing THA had higher mean UCLA activity scores than older

patients, but other traditional THA outcome scores were

not substantially different. After surgery, UCLA activity

levels increased for both younger and older patients. Other

functional scores had a variable response, but older patients

had higher mean HHSs, indicating a limited benefit in the

use of using this measure to assess postoperative THA

outcomes. Although some measures demonstrated statisti-

cally significant differences between younger and older

THA patient groups, the differences fell below the

thresholds for MCIDs for SF-12, WOMAC, and HHS.

Mean functional activity scores increased for patients in

both age groups, for both sexes, and among patients with

either OA or other diagnoses. Our study findings suggest

that the younger THA cohort—especially those patients

with a diagnosis of OA—is appropriately characterized by

a higher postoperative activity profile when compared with

patients undergoing THA between ages 65 and 75 years. A

substantial number of younger patients with OA (40%) and

other diagnoses (30%) participated in impact sports activ-

ities at a mean of 50 months after their surgical procedure,

but approximately 40% of younger patients undergoing

THA with a diagnosis other than OA were sedentary or

only mildly active. Long-term failure from bearing surface

wear and osteolysis may have less impact for this subset of
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younger patients undergoing THA. Babovic and Trousdale

[3] have reported minimal wear of highly crosslinked

polyethylene bearings for younger patients undergoing

THA at a minimum of 10 years after surgery. Long-term

assessment of wear among the most active patients will be

important to delineate the durability of contemporary THA.

THA has demonstrated effectiveness for lessening pain

and improving function for younger patients [3, 5, 10, 16,

17, 20, 22, 28]. In our study, activity level and functional

scores increased the most substantially for younger male

and female patients with a diagnosis of OA. Younger

patients with other diagnoses had more variable activity

levels after surgery, but as many as 30% of them returned

to impact activities. Other published studies have supported

that increased activity levels are the most predictive of

increased rates of bearing surface wear and osteolysis [5,

27]. Our study findings suggest that enhancements in

implant designs that are intended to allow greater durability

under high activity levels may have an effect for as many

as 40% of all younger patients undergoing THA. Deter-

mining the impact of activity on survivorship of prosthetic

designs and techniques should be based on measured

patient-function levels rather than using age as a surrogate

for activity.
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